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(57) ABSTRACT 

A heat exchanger consists of an outer casing, core tube 
device, ?oW guide plate and sealing means. The outer casing 
comprising the loWer and upper outer casings has the front 
and rear enclosed plates ?xed to both ends to form a closed 

casing. The core tube device provided at the middle portion 
of the outer casing includes a core tube body, end enclosed 
plates and heat exchanging copper tubes. The How guide 
plate is located betWeen the inner Wall of the outer casing 
and the outer Wall of the core tube body With the sealing 
means provided betWeen the upper and loWer outer casings 
and secured into an integral casing by bolts and nuts. The 
exhausted hot Water enters the heat exchanger from the inlet 
on the outer casing and exits the outlet While the clean tap 
Water enters the heat exchanger from the opposite inlet 
provided on the core tube device. The hot Water absorbing 
the heat from the exhausted hot Water exits the outlet, thus 
giving full recovery of the heat stored in the exhausted hot 
Water, energy savings and ease of manufacturing and clean 
mg. 

6 Claims, 10 Drawing Sheets 
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ASSEMBLING HEAT EXCHANGER OF 
SPIRAL SLEEVE 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

This application is a continuation, and claims under 35 
USC 120, the bene?t of priority of International Application 
No. PCT/CN01/00014, ?led Jan. 10, 2001 Which claims 
priority from China Application No. 00201305 .3, ?led Jan. 
26, 2002. The disclosure of the prior applications is consid 
ered part of, and is incorporated by reference in, the disclo 
sure of this application. 

TECHNICAL FIELD 

The invention relates generally to the engineering heat 
exchanger in a ?uid heater With a heat source. In particular, 
it relates to a heat exchanger capable of full recovery of the 
thermal remainder from the exhausted hot Water. 

BACKGROUND ART 

The existing practical heat exchanger providing effect of 
heat exchanger has some drawbacks in structure Which 
makes impossible the optimiZation of its application. The 
main draWback is the loW ef?ciency of heat exchange, 
complexity of structure, difficulty in manufacturing and 
cleaning in the case of heat exchange With reduced tem 
perature difference (3° C.~5° C.). Especially there is no 
recovery of the thermal remainder from the bating exhausted 
Water, or loW recovery ef?ciency Which causes Waste of 
thermal resource. Furthermore, it is important for the user to 
clean the heat exchanger, and the existing one cannot meet 
the demand, thus there is a need to improve the existing heat 
exchanger. 

DISCLOSURE OF THE INVENTION 

In vieW of the draWbacks of the existing heat exchanger, 
the inventor has developed the invention based on the 
practical experience and expertise as Well as constant 
research and improvement of the model. 

The object of the invention is to overcome the problems 
of existing heat exchanger, thus to provide a neW assembling 
heat exchanger of spiral sleeve Which is able of recovery of 
the thermal remainder of the exhausted hot Water from 
families, public baths or other places With relatively high 
ef?ciency of heat exchange, ability of increasing the tem 
perature of tap Water corresponding to the amount of the 
exhausted hot Water, saving of energy and reducing cost. 

The another object of the invention is to provide a neW 
assembling heat exchanger of spiral sleeve Which is compact 
in structure, easy to assemble, detach and clean. 

The objects of the invention can be achieved by the 
folloWing technique. According to the invention and assem 
bling heat exchanger of spiral sleeve including the outer 
casing and core tube device is characteriZed in that it mainly 
consists of the outer casing, enclosed plate, core tube device, 
?oW guide plate and sealing means; in Which: 

The above outer casing is designed as an integral casing 
structure, or an integral casing structure combined by 
the loWer and upper outer casings; 

The above enclosed plate has its front plate sealed With 
the front end of the outer casing and its rear plate sealed 
With the rear end of the outer casing; the outer casing 
and the enclosed plate are sealed to form a closed 
casing; 
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2 
The above core tube device provided in the middle 

portion of the outer casing comprises the core tube 
body, and enclosed plates and heat exchanging copper 
tube; 

The above How guide plate provided betWeen the inner 
Wall of the outer casing and the outer Wall of the core 
tube body has its inner annular surface contacted the 
core tube body and its outer annular surface contacted 
the inner surface of the outer casing; 

The above sealing means is sandWiched betWeen the 
loWer and upper outer casings Which are formed into an 
integral outer casing by fasteners. 
The object of the invention can be achieved further by the 

folloWing technique. The assembling heat exchanger of 
spiral sleeve according to claim 1 is characteriZed in that the 
outer casing is designed to have an accomudating channel 
chamber With some geometrical shape section Which may be 
a circular channel, a rectangular channel or the combination 
of both. 

In the above mentioned assembling heat exchanger of 
spiral sleeve the above loWer outer casing being a 
doWnWard concave casing has the lid provided on tWo 
sides, and the sealing means provided betWeen the 
loWer and upper outer casings Which are then sealed 
and formed into an integral outer casing; 

The above upper outer casing being an upWard concave 
casing has lids on tWo sides and fasteners inserted 
through the lids to joint the upper and loWer outer 
casings into an integral outer casing; furthermore, a 
vent port and the inlet of thermal medium are formed 
on the top of the upper outer casing; 

The above front enclosed plate is provided at the front end 
of the outer casing With an outlet of thermal medium 
provided on the upper portion of the center line extend 
ing outWard and a circular hole for the parallel joint at 
the upper portion of the front plate; 

The above rear enclosed plate is provided at the rear end 
of the outer casing and sealed With it, also a circular 
hole for the parallel joint is provided on the loWer 
portion of its center line; 

The above core tube device has its core tube body formed 
as a holloW tube and positioning ridges provided on the 
outer surface, also the heat exchanging copper tube 
Wound around it; the semiannular ?oW guide plate is 
placed betWeen the adjacent copper tubes; the section 
shape of the core tube body is corresponding to that of 
the outer casing; 

The above end enclosed plates are ?xed to the edges of 
tWo inner holes of the core tube body respectively; 

The heat exchanging copper tube is Wound betWeen the 
inner Wall of the outer casing and the outer Wall of core 
tube body With tWo parallel joints provided on both 
ends in Which one parallel joint sealingly ?xed With the 
hole in front enclosed plate and the other With the hole 
in rear enclosed plate; 

The above How guide plate provided betWeen tWo adja 
cent heat exchanging copper tubes Which are positioned 
in opposite directions are shaped in correspondance 
With the half section shape of the outer casing; 

The sealing pad of the above sealing means is sandWiched 
betWeen the loWer and upper outer casings Which are then 
secured and sealed in a complete sealed outer casing by 
inserting the fastening bolts into the lids of the loWer and 
upper outer casing and ?xing by nuts. 

In the above mentioned assembling heat exchanger of 
spiral sleeve the section shape of the loWer outer casing 
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may be semicircular concave, semirectangular concave 
or the combination of both; 

The vent port and inlet of the thermal medium provided 
on top of the upper outer casing may be formed integral 
With the upper outer casing, or separate Which are then 
integrated With the upper outer casing; 

The outlet of the thermal medium provided on the front 
enclosed plate may be the structure formed integral 
With the front plate or separate Which are then inte 
grated With it; 

The above rear enclosed plate is bonded integrally With 
the loWer and upper outer casings by adhesive; 

The section shape of the core tube body may be circular, 
rectangular or the combination of both; 

The end enclosed plates are ?xed With the edges of tWo 
and inner holes of the core tube body by adhesive; 

The heat exchanging copper tube is coated With isolating 
paint on the outer surface. 

In the above mentioned assembling heat exchanger of 
spiral sleeve, there are one or more heat exchanging 
copper tubes; the How guide plate With the semicircle 
shapes section has a positioning slot provided on one 
side of the inner hole by means of Which the How guide 
plate is secured on the positioning ridges of the core 
tube body integrally; 

In the case of a single heat exchanging copper tube, the 
parallel joint is integrated With the heat exchanging 
copper tube; 

In the case that a plurality of heat exchanging copper 
tubes are Wound in parallel to form an assembly of copper 
tubes, the parallel joints are designed With a end of circular 
tube ?tted With the hole of outer casing, and the other end 
of ?at tube Welded integrally With the circular tube; the ?at 
tube is divided into a number of circular holes into Which a 
plurality of heat exchanging copper tubes are inserted form 
ing the assembly of heat exchanging copper tubes. 

In the above mentioned assembling heat exchanger of 
spiral sleeve the vent port on top of the upper outer 
casing is 6~8 mm circular hole in diameter, and the 
inlet of thermal medium is a 25~40 mm circular hole in 
diameter; the loWer and upper outer casings are made 
of engineering plastics; 

The outlet of the thermal medium provided in the front 
enclosed plate is a 25~40 mm circular hole in diameter 
With the diameter of the hole for parallel joint on the 
upper side equal to the diameter of the parallel joint 
Which are snap ?tted; 

The end enclosed plates can be designed as the outer 
cover plate secured to outer sides of tWo ends of the 
core tube body by bolts; 

The heat exchanging copper tube is a thin copper tube 
With diameter of 5~10 mm, distance betWeen its outer Wall 
and the inner Wall of the outer casing as Well as the outer 
Wall of the core tube body is 3~5 mm. 

In the above mentioned heat exchanger of spiral sleeve, 
the outer casing posses at least more than tWo heat exchange 
units of spiral sleeves connected by elboWs into a integral 
tubular net structure. 

In the above mentioned heat exchanger of spiral sleeve, 
the heat exchange unit of spiral sleeve consisiting of 
outer casing core tube body, heat exchanging copper 
tube and How guide plate With the outer casing as a 
circular tube of certain length has the connecting 
elboWs on the end portions Which are positioned 
betWeen the rear end of the outer casing and the heat 
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4 
end of the next outer casing jointing a number of heat 
exchange units of spiral sleeves into an integral tubular 
net structure; 

The front and rear enclosed plates of the core tube device 
are provided only on the ?rst inlet end and the last outer 
end of the Whole tubular net structure and are con 
nected With the outer casing integrally; 

The vent port and inlet of the thermal medium are 
provided on the ?rst outer casing of the tubular net structure 
With the parallel joint on the end portion, an the outlet the 
thermal medium is provided on the last outer casing With the 
parallel joint on the end portion. 

In the above mentioned heat exchanger of spiral sleeve, 
the above outer casing comprising the spiral loWer 
outer casing and upper outer casing has the sealing pad 
placed betWeen the spiral loWer outer casing and upper 
outer casing Which form a spiral channel With circle 
shaped section; inside the spiral channel a core tube 
body is provided around Which the thin heat exchang 
ing copper tube is Wound; and a semicircular ?oW 
guide plate is provided betWeen the adjacent tWo heat 
exchanging copper tubes Which are positioned in oppo 
site directions; 

The vent port and inlet of the thermal medium are formed 
on the above upper outer casing Which are Wounded 
integrally With the upper outer casing; the integral 
spiral channel formed by the semicircular spiral chan 
nels is moulded on the loWer and upper outer casings; 

The above core tube device is spiral tube With end 
enclosed plates ?xed to tWo ends of the core tube body to 
form an integral core tube device. 

In the above mentioned heat exchanger of spiral sleeve, 
there are one or more thin copper tubes of diameter of 5~10 
mm Wound around the core tube body and the parallel joints 
are connected to both ends of the thin copper tubes With the 
outlet of Which connect to the gas Water heater or electric 
Water heater, or the integral bath room. 

In the above mentioned heat exchanger of spiral sleeve, 
the said outer casing is a spiral outer casing Without end 
enclosed plates and the sealing means is provided betWeen 
the spiral loWer outer casing and the upper outer casing 
Which are then jointed into an integral outer casing With an 
interior sealed spiral channel by a number of fastening bolts; 
the longitudinal section of the core tube body and the heat 
exchanging copper tube are Waveform shaped. 

In the above mentioned heat exchanger of spiral sleeve, 
the said outer casing comprises the loWer and upper 
outer casing, in Which the shape of the cross section of 
the loWer outer casing is semicircular doWn-Ward con 
cave With that of the longitudinal section Waveform 
shaped; 

The shape of the cross section of the upper outer casing 
is semicircular upWard concave With the longitudinal 
section Waveform shaped; the vent port is provided on 
the top of the upper casing, and the inlet and outlet of 
the thermal medium also the cold Water inlet and outlet 
formed my the threaded holes for the parallel joints are 
formed on the top of head end of the interior ring and 
the top of the rear and of the exterior ring respectively; 

The above core tube body is a holloW tube With its cross 
section circle shaped and its longitudinal section Wave 
form shaped; 

The above sealing means includes the fastening bolts, 
nuts and sealing pad. 

In the above mentioned heat exchanger of spiral sleeve, 
the sealing pad of the sold sealing means is sandWiched 
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between the loWer and upper outer casings Which are then 
connected into a complete outer casing With an interior 
circular sealed spiral channel by inserting the fastening bolts 
into the holes provided on the lids of the loWer and upper 
outer casing and then securing by the nuts. 

In the above mentioned heat exchanger of spiral sleeve, 
the highness betWeen the peaks and valleies of the Wave of 
the said loWer and upper outer casings is 1~5 mm, and the 
distance betWeen the peaks or valleies is 20~60 mm, the 
Water outlet is connected to the gas Water heater or electric 
Water heater, or the integral bath room. 

BRIEF DISCRIPTION OF THE DRAWINGS 

FIG. 1 is the sectional vieW of the combination structure 
of the invention; 

FIG. 2 is the sectional vieW taken along C—C line in FIG. 
1; 

FIG. 3 is the schematically sectional vieW of the outer 
casing of the invention; 

FIG. 4 is another schematically sectional vieW of the outer 
casing of the invention; 

FIG. 5 is the schematic vieW of the structure of the How 
guide plate of the invention; 

FIG. 6 is the schematic vieW of the structure of the core 
tube body of the invention; 

FIG. 7 is the schematically front vieW of the structure of 
the parellel joint of the invention; 

FIG. 8 is the top vieW of FIG. 7; 
FIG. 9 is the schematic vieW of the structure of the second 

embodiment of the invention; 
FIG. 10 is the schematic vieW of the structure of the third 

embodiment of the invention; 
FIG. 11 is the schematic vieW of the structure of the 

section taken along A—A line in FIG. 10; 
FIG. 12 is the partially enlarged schematic vieW of the 

structure of the copper tube and How guide plate in FIG. 11; 
FIG. 13 is the schematic vieW of the structure of the 

section taken along B—B line in FIG. 11; 
FIG. 14 is the schematic vieW of the structure of the forth 

embodiment of the invention; 
FIG. 15 is the partially enlarged schematic vieW of the 

structure of the section taken along D—D line in FIG. 14; 
FIG. 16 is the partially enlarged schematic vieW of the 

structure of the section taken along E—E line in FIG. 14; 

BEST MADE OF EMBODIMENT OF THE 
INVENTION 

Next the invention Will be described in detail by Way of 
preferred embodiments With reference to the draWings. 

Referring to FIGS. 1, 2, 3 and 4, the assembling heat 
exchanger of spiral sleeve is comprising an outer casing 
1, enclosed plate 2, core tube device 3, How guide plate 
4 and sealing means 5; in Which: 

The above outer casing 1 includes a loWer outer casing 11 
and an upper outer casing 12, Wherein: 
The outer casing 1 is designed as an accomudating 

chamber With the section of suitable geometric 
shape. The section of the outer casing 1 may be a 
circular channel (FIG. 2), rectangular channel (FIG. 
3) and the combination of circular and rectangular 
channel (FIG. 4). 

The loWer outer casing 11 Which has its section shaped 
as semicircular concave body (FIG. 2), semirectan 
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6 
gular body (FIG. 3) or the combination of both 
semicircular and semirectangular bodies is formed of 
a doWnWard concave body With lids 111 provided at 
both sides respectively. A sealing means 5 connected 
integrally With the outer casing 1 is provided 
betWeen the loWer outer casing 11 and the upper 
outer casing 12 at the engaged portion thereof. 

The upper outer casing 12 is formed of upWard concave 
body With lids 123 provided at both sides respec 
tively. A bolt 51 and nut 52 passing through the lids 
123 and the lids 111 of loWer outer casing 11 joint the 
upper outer casing 12 and the loWer one 11 to form 
the integral outer casing 5. Avent port 121 and inlet 
of thermal medium 122 Which are integrated With the 
upper outer casing 12 by means of insection moul 
ding are provided on top of the upper outer casing 
12. The vent port 121 is a circular hole With diameter 
of 6~8 mm, and the inlet of thermal medium 122 is 
a CI>25~40 mm circular hole in diameter. The loWer 
and upper outer casings 11 and 12 are made of 
engineering plastics. 

The above mentioned enclosed plate 2 includes a front 
plate 21 and a rear plate 22 Wherein: 
The front enclosed plate 21 provided at the front and of 

the outer casing 1 has the upper part of its outer line 
extended outWard With an outlet of the thermal 
medium 211 thereon. The outlet of the thermal 
medium 211 being a CI>25~40 mm circular hole in 
diameter is moulded integrally With the front 
enclosed plate 21, and a circular hole 212 for passing 
through of the parallel joint 341 is formed on the 
upper side of the front plate. The circular hole 212 
and the parallel joint 341 are snap ?tted With their 
diameters equaled to each other. 

The rear enclosed plate 22 provided at rear end of the 
outer casing 1 is bonded to the loWer and upper outer 
casings 11, 12 by adhesive. The shape of the rear 
plate 22 is corresponding to sectional shape of the 
outer casing 1, and at the loWer position under the 
center line a circular hole 221 having its diamater 
equaled to that of the parallel joint 342 and snap 
?tted With the latter for passing through the parallel 
joint 342 is provided. 

The core type device 3 including a core tube body 31, end 
close plate 33 and heat exchanging copper tube 34 is 
provided at the middle portion of the outer casing 1, 
Wherein: 
Being a holloW tube the core tube body 31 has inte 

grally moulded positioning ridges 32 at its outer 
suface (FIG. 6). The heat exchanging copper tube 34 
is Wound around the outer suface of the core tube 
body 31, and a semiannular ?oW guide plate 4 is 
provided betWeen the adjacent tWo copper tubes for 
heat exchange 34 (see FIG. 5 too). The shape of the 
section of the core tube body 31 Which is corre 
sponding to that of the outer casing 1 may be circular 
(FIG. 2), rectangular (FIG. 3) or combination of both 
(FIG. 4). 

The end plates 33 ?xed to both ends of the core tube body 
31 are bonded and sealed to the edges of tWo holes of the 
core tube body 31 by means of adhesive. The end plates 33 
may also be designed as an outer cover plates Which are then 
secured to the tWo outer ends of the core tube body 31 by 
bolts respectively (not shoWn). 

The heat exchange copper tube 34 Wound around the core 
tube body 31 and the outer Wall of the core tube body 31 is 
provided betWeen the inner Wall of the core tube body 31 
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With tWo parallel joints 341, 342 connected to its both ends 
in Which the parallel joint 341 is passing through the hole 
212 in the front enclosed plate 21 and bonded integrally With 
it by sealing gel, While the other joint 342 is passing through 
the hole 221 in the rear enclosed plate 22, and bonded With 
it by sealing gel. The distance betWeen the outer Wall of the 
copper tube 34 and the inner Wall of the outer casing 1, as 
Well as the outer Wall of the core tube body 31 is 3~5 mm, 
the diameter of the copper tube 34 is 5~10 mm, and the outer 
surface of the copper tube 24 is coated With isolating paint. 

Referring to FIG. 1, there is provided one or more heat 
exchanging copper tubes 34. When there is one copper tube 
34 the parallel joints 341, 342 and the copper tube 34 are 
connected to form an integral structure. 
As shoWn in FIG. 7 and FIG. 8, if there are a plurality of 

copper tubes 34, for example, the thin copper tubes (£I>5~10 
mm) Wound in parallel constituting an assembly of heat 
exchanging copper tubes as in present enbodiment, the 
parallel joints 341, 342 are designed With one end of circular 
tube body 343 ?tted With the circular holes 212, 221 
respectively; and the other end of a ?at tube body 344 
soldered With the circular tube body 343 integrally. The ?at 
tube body 344 is divided into a plurality of circular holes 345 
Within Which a number of heat exchanging copper tubes are 
inserted forming an assembly of heat exchanging copper 
tube. 

The above mentioned ?oW guide plate 4 provided 
betWeen the inner Wall of the outer casing 1 and the outer 
Wall of the core tube body 31 is located betWeen the adjacent 
tWo copper tubes 34. The adjacent tWo ?oW guide plate 4 are 
arranged in opposite directions (not shoWn) and the inner 
annular surface of the How guide plate 4 contacts the core 
tube body 31 While its outer annular surface contacts the 
inner surface of the loWer outer casing 11 and the upper 
outer casing of the outer casing 1. 
As shoWn in FIG. 1 and FIG. 5, the shape of the How 

guide plate 4 is corresponding to that of the half section of 
the outer casing 1, i.e. the semicircular shape in the embodi 
ment FIG. 5. At the inner hole of the How guide plate 4 a 
positioning slot 41 is formed With Which the How guide plate 
4 is held on the positioning ridge 32 (FIG. 6) to form an 
integral piece. The outer annular surface of the How guide 
plate 4 contacts the inner surface of the outer casing 1 and 
its inner annular surface contacts the outer surface of the 
core tube body 31. 

The sealing means includes the fastening bolts 51, nuts 52 
and sealing pads 53 sandWiched betWeen the loWer outer 
casing 11 and the upper casing 12. The fastening bolts 51 are 
inserted into the through holes in the lid 111 the loWer outer 
casing 11 and in the lid 123 of the upper outer casing 12, and 
then ?xed by the nuts 52 to be sealingly connected together 
forming a complete outer casing 1. 
As shoWn in FIG. 1, When the invention is actuated the 

exhausted hot Water enters the heat exchanger from the inlet 
of thermal medium 122 in the direction Rm, and then makes 
complex ?oW forWard to the left under the in?uence of the 
How guide plate 4 along the inner chamber of the outer 
casing 1. 
At the same time of ?oWing of the exhausted hot Water it 

reduces temperature through the heat exchanging copper 
tube 34, and ?nally exits the outlet of thermal medium 211 
in the direction of Row. The clean tap Water enters the heat 
exchanger from the parallel joint 341 on the left side of the 
core type device 3 in direction Lin, and then makes complex 
How to the right along the inner surface of the copper tube 
34 absorpting the heat from the copper tube 34 exerted by 
the exhausted hot Water, thus increasing its temperature. Tap 
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Water With increased temperature exits the parallel joint 342 
on the right side in direction LOW. Since the cold Water and 
hot Water How in opposite directions, therefore the tempera 
ture difference of the heat transfer is loW, heat conduction is 
fast and the ef?ciency of heat exchange is high. The appli 
cation experiment and test shoW that if the temperature of 
the exhausted hot Water is 37° C.~38° C., With equal ?oW 
rate of the cold and hot Water, then the temperature of the 
cold tap Water after heat exchange With the exhausted hot 
Water can reach 33° C.~34° C. from its cold Water level, i.e. 
become hot Water, thus providing signi?cant energy saving, 
especially in Winter. 

Referring to FIG. 9 shoWing the second embodiment of 
the assembling heat exchanger of spiral sleeve of the inven 
tion Where the enclosed plate 2, core tube body 31, heat 
exchanging copper tube 34 and the How guide plate 4 are 
identical in structure With the ?rst embodiment (FIG. 1, FIG. 
2, FIG. 5, FIG. 6), therefore their structure have been 
omitted in FIG. 9 and there is no need of their discription. 
The difference is that there are at least more than tWo heat 
exchange units of spiral sleeve 6 elboWs to form an integral 
tubular net structure. The heat exchange unit of spiral sleeve 
6 consists of the outer casing 1, core tube body 31, heat 
exchanging copper tube and How guide plate 4 (refer to FIG. 
1). The outer casing 1 is designed as a circular tube of certain 
length With connection elboW 61 at its end Which in turn is 
provided betWeen the rear end of the ?rst outer casing 1 and 
the head end of the next outer casing 1, thus jointing a 
plurality of heat exchange units of spiral sleeve 6 to form an 
integral tubular net structure. As shoWn in FIG. 1 and FIG. 
9, the front plate 21 and the rear plate 22 of the enclosed 
plate 2 are provided on the ?rst input end and the last output 
end of the Whole tubular net structure only, and bonded to 
the outer casing 1 by means of adhesive. The vent port 121 
and the inlet of the thermal medium 122 are provided on the 
?rst outer casing 1 of the tubular net structure by injection 
moulding, and at the end of the ?rst outer casing 1 also the 
parallel joint 342 is available While the outlet of thermal 
medium 211 is provided on the last outer casing 1, and at its 
end the parallel joint 341 is available. 
When the invention is actuated the exhausted hot Water 

enters the heat exchanger from the inlet of thermal medium 
122 of the ?rst outer casing 1 in direction Rm, and then 
makes complex ?oW toWard the and of the outer casing 1, 
along the channel of the inner channel of the outer casing 1, 
and ?nally exit the outlet of the thermal medium 211 at the 
last outer casing 1 in direction R0,”. The clean tap Water 
enters the heat exchanger from the parallel joint 341 on the 
last outer casing 1 in direction Lin, and then makes complex 
How to the right along the inner Wall of the heat exchanging 
copper tube 34 absorpting the heat from the copper tube 34 
exerted by the exhausted hot Water and becoming hot Water. 
The hot Water after increasing temperature from cold state 
exits the parallel joint 342 of the ?rst outer casing 1 in 
direction LOW. 
NoW reference is made to the FIGS. 10, 11, 12 and 13 

shoWing the third embodiment of the assembling heat 
exchanger of spiral sleeve of the invention Which is com 
posed of a spiral loWer outer casing 11, upper outer casing 
12, enclosed plate 2, core tube body 31, heat exchanging 
copper tube 34 and How guide plate 4. As shoWn in FIGS. 
1, 5 and 6, the enclosed plate 2, core tube body 31, heat 
exchanging copper tube 34 and the How guide plate 4 have 
identical structure as that of the ?rst embodiment, and the 
front plate 21, rear plate 22 of the enclosed plate 2, end plate 
33 of the core tube body 31, parallel joints 341, 342 of the 
copper tube 34 also identical in structure With the ?rst 
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embodiment, therefore their discription is omitted herein. 
The difference is that in this embodiment a sealing pad 53 is 
provided betWeen the spiral loWer outer casing 11 and the 
upper outer casing 12, then fastened by the bolts 51 and nuts 
52 to form a spiral channel 7 of circular section (FIG. 10, 
FIG. 11). Inside the spiral channel 7 the core tube body 31 
is provided around Which one of more thin copper tube 34 
of 5~10 mm in diameter are Wound. On both ends of the 
copper tube 34 the parallel joints 341, 342 are provided 
(FIG. 10) and betWeen the adjacent tWo copper tube 34 a 
semiannular ?oW guide plate 4 is placed. The adjacent tWo 
?oW guide plates 4 are placed in opposite directions. 
On the upper outer casing 12, a vent port 121 and the inlet 

of thermal medium 12 are available, Which are integrated 
With the upper outer casing 12 by injection moulding. An 
integrally spiral channel 7 of semicircular section is formed 
in the loWer outer casing 11 and upper outer casing 12 by 
injection moulding. 
As shoWn in FIG. 1, the core tube body 31 of the core tube 

device 3 is a spiral tube With the end enclosed plates 33 on 
both ends Which are then bonded to both ends of the core 
tube body 31 forming an integral core device 3. 

In FIGS. 14, 15 and 16 the four embodiment of the 
assembling heat exchanger of spiral sleeve is shoWn Which 
consists of the casing 1, core tube body 3, heat exchanging 
copper tube 34 and ?oW guide plate 4. The shapes of the 
cross section of the outer casing 1 and the core tube body 3, 
as Well as the structure of the copper tube and the ?oW guide 
plate 4 are the same as that of the third embodiment, thus 
their discripion is omitted. The difference is that there is no 
need for the spiral outer casing 1 to provide the end enclosed 
plate 2 (FIG. 14), instead a sealing means 5 is placed 
betWeen the spiral loWer outer casing 11 and the upper one 
12 Which are then ?xed by a plurality of bolts 51 to form an 
integral outer casing With an interior sealed spiral channel 
1A. The longitudinal sections of the outer casing 1, core tube 
body 3 and heat exchanging copper tube 34 are made as 
Waveform (FIG. 16) Wherein: 

The above outer casing 1 includes the loWer outer casing 
11 and the upper outer casing 12, in Which: 
The cross section of the loWer outer casing 11 is formed 

of semicircular doWnWard concave shape (FIG. 15) 
and the longitudinal section of Waveform (FIG. 16). 
The highness betWeen the peak and valley of the 
Wave is 1~5 mm, the distance betWeen the peaks or 
valleies is 20~60 mm. 

The cross section of the upper outer casing 12 is formed 
of semicircular upWard concave shape (FIG. 15), and 
the longitudinal section of Waveform (FIG. 16). Te 
highness betWeen the peak and valley of the Wave is 
1~5 mm, and the distance betWeen the peaks or 
valleies is 20~60 mm. The vent port 121 is formed on 
top of the upper outer casing 12 (FIG. 14). The inlet 
of the thermal medium Rm and the outlet thereof 
Rom, as Wall as the inlet Lin, and outlet Lou, of the 
cold Water formed by the parallel joints are provided 
on the top portion of the head end of the interior ring 
of the upper outer casing 12 and on the top portion 
of the rear end of the exterior ring of the same 
respectively. 

The above core tube body 3 is a holloWs tube With circle 
shaped cross section and Waveform shaped longitudinal 
section. The highness betWeen the peak and the valley of the 
Wave is 1~5 mm, the Wave length is 20~60 mm. 
As shoWn in FIGS. 4 and 15, the above sealing means 

comprises the fastening bolts 51, nuts 52 and sealing pad 53 
sandWiches betWeen the loWer outer casing 11 and the upper 
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one. The fastening bolts 51 are inserted through the holes on 
the lid 111 of the loWer outer casing 11 and the lid 123 on 
the upper outer casing 12 to joint the above loWer and upper 
outer casings into a complete outer casing 1 by nuts 52. In 
the embodiment a circular sealed spiral in section channel 
1A is formed inside the outer casing 1. 
The embodiment of the above structure has signi?cant 

advantages and effect. When ?uid is ?oWing Within the 
annular sealed spiral channel 3A provided betWeen the inner 
Wall of the Waveform shaped outer casing 1 and the outer 
Wall of the core type body 3, the strong pertubation is created 
Which even in the case of loW ?oW velocity causes fuel 
turbulence of the ?uid. Experiments shoW that under the 
same condition the heat exchange temperature of the ?uid 
?oWing inside the Waveform shaped casing is higher than 
that of the ?uid ?oWing in general tube as in the existing art 
by 1° C.~3° C., ie the coef?cient of heat exchange of the 
embodiment is higher than that of the present product thus 
having high heat exchange efficiency. 

Furthermore, the outer casing 1 and the core tube body 3 
of the spiral heat exchanger according to the embodiment 
are Waveform shaped, and also a Waveform shaped annular 
sealed channel 3A is formed there betWeen Which calluses 
full turbulence of the ?uid ?oWing inside the channel, and 
can also ?ush the tube surface, thus making impossible 
formation of scales on the inner Wall of the outer casing 1 
and the outer Wall of the core tube body 3 With the effect of 
ensuring high heat exchange efficiency and reducing main 
tenance. 
From the above embodiments it is clear that the structure 

of the heat exchanger of spiral sleeve according to the 
invention is neW and posses Wide applications in the case of 
recovery the heat remainder of hot Water. For example, it can 
be combined With the gas Water heater forming a gas Water 
heater of energy saving type Which can save energy more 
than 50% annually. Also it can be combined With the electric 
Water heater (rated poWer 240 W, tank volume 5L.) forming 
the quasi-instant electric Water heater. Alternatively it can be 
used in the integral bath room forming the Water heating 
device of the integral bath room With energy saving. The 
exhausted hot Water can also be used to preheat the Water 
supply of the boiler thus signi?cantly saving energy. It can 
also be in many other cases of recovery of heat remainder. 
The above discription is referred to the preferred embodi 

ments of the invention but is not the limitation of the 
invention. All the simple modi?cations of changes according 
to the art of the invention are Within the scope of the 
invention. 

Industrial Applibility 
The invention has obvious advantages and active effects 

over the existing art. From the above it can be seen, that the 
invention can fully recover the heat remainder of the bathing 
Waste Water from families or public sites as Well as other 
exhausted hot Water With high ef?ciency of heat exchange 
(11 20.9) signi?cantly increasing the temperature of the tap 
Water of the amount equal to that of the exhausted hot Water. 
Assuming the temperature of the tap Water in Winter is 7° C., 
the temperature of the bathing Waste Water is 37° C., then 
With the heat exchanger of the invention the temperature of 
tap Water of the amount equal to that of the exhausted hot 
Water can reach 33° C. demonstrating the obvious effect of 
recovery of the heat remainder, energy saving and cost 
reduction. In addition, it is compact in structure, easy to 
manufacturing, assembling, detaching and cleaning. 
The heat exchanger spiral sleeve of the invention posses 

Wide applications in the case of recovery the heat remainder 
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of hot Water. For example, it can be combined With the gas 
Water heater forming a gas Water heater of energy saving 
type Which can save energy more than 50% annually. Also 
it can be combined With the electric Water heater (rated 
poWer 240 W, tank volume 5L.) forming the quasi-instant 
electric Water heater, alternatively it can be used in the 
integral bath room forming the Water heating device of the 
integral bath room With energy saving. The exhausted hot 
Water can also be used to preheat the Water supply of the 
boiler thus signi?cantly saving energy. It can also be in many 
other cases of recovery of heat remainder. 

From the above it can be seen that the invention can fully 
recover the heat remainder of exhausted hot Water, save 
energy With compact structure, easiness of manufacturing 
and cleaning having signi?cant structure and functional 
improvements, therefore constributing a neW, practical 
design adapted to application. 
What is claimed is: 
1. A heat exchanger mainly consists of an outer casing, a 

front enclosed plate and a rear enclosed plate, a core tube 
device, a How guide plate and a sealing means, characteriZed 
in that the outer casing is a casing structure combining a 
loWer and an upper outer casing; in Which: 

the loWer outer casing is a doWnWardly concave casing 
and has lids provided on tWo sides, and the sealing is 
means provided betWeen the loWer and upper outer 
casings Which are then sealed and formed into the outer 
casing; 

the upper outer casing is an upWard by concave casing and 
has lids on tWo sides and fasteners inserted through the 
lids to join the upper and loWer outer casings into the 
outer casing; furthermore, a vent port and an inlet for 
thermal medium are formed on the top of the upper 
outer casing; 

the front enclosed plate is provided at the front end of the 
outer casing With an outlet for thermal medium pro 
vided on the upper portion of the center line extending 
outWard and a ?rst circular hole for a ?rst parallel joint 
at the upper portion of the front enclosed plate; 

the rear enclosed plate is provided at the rear end of the 
outer casing and sealed With it, also a second circular 
hole for a second parallel joint is provided on the loWer 
portion of its center line; 

the core tube device has its core tube body formed as a 
holloW tube and positioning ridges provided on the 
outer surface, also a heat exchanging copper tube 
Wound around it; the semiannular ?oW guide plate is 
placed betWeen adjacent turns of copper tube, the 
section shape of the core tube body corresponds to that 
of the outer casing; 

end enclosed plates are ?xed to the edges of tWo inner 
holes of the core tube body respectively; 

the heat exchanging copper tube is Wound betWeen the 
inner Wall of the outer casing and the outer Wall of the 
core tube body With the ?rst and second parallel joints 
provided on both ends in Which one parallel joint 
sealingly ?xed With the hole in the front enclosed plate 
and the other With the hole in the rear enclosed plate; 

the How guide plate provided betWeen tWo adjacent heat 
exchanging copper tubes Which are positioned in oppo 
site directions are shaped in correspondence With the 
half section shape of the outer casing; and 

a sealing pad of the sealing means is sandWiched betWeen 
the loWer and upper outer casing Which are then 
secured and sealed to form a complete sealed outer 
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casing by inserting the fastening bolts into the lids of 
the loWer and upper outer casing and attaching nuts. 

2. The heat exchanger according to claim 1, characteriZed 
in that the section shape of the loWer outer casing may be 
semicircular concave, semirectangular concave or a combi 

nation of both; 
the vent port and the inlet of the thermal medium provided 

on top of the upper outer casing may be formed integral 
With the upper outer casing, or as separate elements 
Which are then integrated With the upper outer casing; 

the outlet of the thermal medium provided on the front 
enclosed plate may be formed integral With the front 
plate or as separate elements Which are then integrated 
With it; 

the rear enclosed plate is bonded integrally With the loWer 
and upper outer casings by an adhesive; 

the section shape of the core tube body may be circular, 
rectangular or a combination of both; 

the end enclosed plates are ?xed With the edges of tWo 
inner holes of the core tube body by an adhesive; and 

the heat exchanging copper tube is coated With isolating 
paint on the outer surface. 

3. The heat exchanger according to claim 2 is character 
iZed in that 

there are one or more heat exchanging copper tubes; and 
the How guide plate With the semicircle section has a 
positioning slot provided on the side of the inner hole 
by means of Which the How guide plate is secured on 
the positioning ridges of the core tube body integrally; 

provided that When there is only one heat exchanging 
copper tube, the parallel joints are integrated With the 
heat exchanging copper tube; 

and further provided that When there are a plurality of heat 
exchanging copper tubes, the heat exchanging copper 
tubes are Wound in parallel to form an assembly the 
parallel joints are designed With an end of a circular 
tube ?tted With the hole of the outer casing and the 
other end of a ?at tube Welded integrally With the 
circular tube, and the ?at tube is divided into a number 
of circular holes into Which the heat exchanging copper 
tubes are inserted. 

4. The heat exchanger according to claim 3 characteriZed 
in that 

the vent port on top of the upper outer casing is a 6~8 mm 
circular hole in diameter, and the inlet of the thermal 
medium is a 25~40 mm circular hole in diameter; the 
loWer and upper outer casings are made of engineering 
plastics; 

the outlet of the thermal medium provided in the front 
enclosed plate is a 25~40 mm circular hole in diameter 
With the diameter of the hole for parallel joint on the 
upper side equals to the diameter of the parallel joint 
Which are snap ?tted; 

the end enclosed plates can be designed as the outer cover 
plate secured to outer sides of tWo ends of the core tube 
body by bolts; and 

the heat exchanging copper tube is a thin copper tube With 
a diameter of 5~10 mm, the thickness of the outer 
casing as Well as the Wall of the core tube body is 3~5 
mm. 

5. The heat exchanger according to claim 1 characteriZed 
in that the outer casing possesses at least more than tWo heat 
exchange units of spiral sleeves connected by elboWs into an 
integral tubular net structure. 
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6. The heat exchanger according to claim 5 is character- the front and rear enclosed plates of the core tube device 
iZed in that are provided only on the ?rst inlet end and the last outer 

end of the Whole tubular net structure and are con 
nected With the outer casing integrally; and 

the vent port and the inlet of the thermal medium are 
provided on the ?rst outer casing of the tubular net 

the heat exchange unit consisting of the outer casing, core 
tube body, the heat exchanging copper tube and the 
How guide plate With the outer casing as a circular tube 5 

of “mam letlgth has th? _C0nnect1ng elbows on the end structure With the parallel joint on the end portion, and 
Pomons Whlch are Posltloned between the rear end of the outlet of the thermal medium is provided on the last 
the Outer Casing and the heat end 0f the IleXt Olltef outer casing With the parallel joint on the end portion. 
casing jointing a number of heat exchange units of 
spiral sleeves into an integral tubular net structure; * * * * * 


